Larry Abbott worked in theoretical physics before switching to theoretical neuroscience. In an interview with Neuron, he talks about his current interests, highlights recent developments in the acquisition of large amounts of neural activity data, and discusses the challenges associated with providing a cohesive understanding of the brain.
Larry Abbott is the William Bloor Professor of Theoretical Neuroscience at Columbia University. He received his PhD in physics from Brandeis University in 1977 and worked in theoretical particle physics at the Stanford Linear Accelerator Center, at CERN (the European center for particle physics), and as a physics faculty member at Brandeis. Abbott began a transition to neuroscience research in 1989 and has worked in the field of theoretical neuroscience ever since. His research involves the computational modeling and mathematical analysis of neurons and neural networks. The work uses analytic techniques and computer simulation to study how single neurons respond to their synaptic inputs, how neurons interact to produce functioning neural circuits, and how large populations of neurons represent, store, and process information. His research is highly collaborative, and current interests include developing network models and studying their dynamics, studies of olfaction with Richard Axel, work on motor systems with Mark Churchland and Tom Jessell, and studies of electrosensation with Nate Sawtell.
What do you think are the big questions to be answered next in your field? In a number of systems, we are close to obtaining population-level descriptions of neural activity that might be linked to coarse-grained descriptions of behavior. Making this connection will be a significant achievement. Of course, people will immediately ask for closer ties to neurons, synapses, connectomes, and genes, but I would suggest that everyone should pause a bit to appreciate the achievement and then start asking all those questions.
Which aspect of science, your field or in general, do you wish the general public knew more about? I wish the general public understood better how much of science is wrong. We should not be ashamed of this (well, perhaps we should be ashamed of some of it); science is hard. We present everything to the public, whether profoundly true or absurdly wrong, as a done deal. Why not let them in on the debate and the search to pick out the truth from the dross?
Do you have a favorite anecdote from doing science that you'd like to share (perhaps a key discovery moment)? I became a neuroscientist when Mike Nussbaum, then in Eve Marder's lab, played for me the hypnotic rhythm of the stomatogastric ganglion over the audio monitor on his rig. He then told me to peek into the microscope and look at the neurons. I thought the neurons looked great, but actually I was looking at little blobs of Vaseline that Mikey had used to seal his electrodes. If the audio monitor had been turned down or that Vaseline had not looked so good, I would still be a physicist.
What has been the highlight of your career? Switching fields-not so much because of leaving one and entering another, but because it gave me a chance to get to know two very different cultures.
What's your favorite experiment? I am a theorist, so I am going to turn this into my favorite derivation. How about the ancient proof that the square root of 2 is irrational? If you don't smile when you get to the punchline of that proof, you should do experiments.
What is your view on big data-gathering collaborations as opposed to hypothesis-driven research by small groups? For the science, whatever it takes. For me, I think I could be happy doing either.
What do you think are the biggest problems and challenges science as a whole is facing today? Developing and being content with a much more diffuse level of understanding. We like compact explanations; the idea of selective base pairing accounts for a huge amount of cell biology. I don't think neuroscience is going to go like that. Instead, we will accumulate a large amount of data and a diverse set of models that account for various bits and pieces. The challenge is to stitch all this together into a coherent picture that gives us a sense
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What advice do you find yourself giving to your students and postdocs? If you don't like it, don't do it. Nobody ever listens to this, by the way. Not even me (e.g., I am answering all these questions).
If you could ask an omniscient higher being one scientific question, what would it be and why? I am going to revert here-the Higgs boson? What were you thinking?
What career paths did you consider other than a scientist? When I applied for graduate school, physics was having a rough funding time, and I hadn't graduated from college, so the committee that accepted me made me promise that I wouldn't expect a career in academia when I was finished with my PhD. I had done some work in integrated circuit design, so I said I would do that instead. There is probably no field in history that has undergone a more dramatic revolution than integrated circuits since I said that, so I often wonder what would have happened if they hadn't accepted the answer.
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